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^ (54) Title: METHOD OF CULTURING LIVER CELLS OVER LONG TIME 
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(54) %w<d& « : f^mmcD&mm^m^ 

(57) Abstract: A method of culturing liver cells over a long time characterized in that fresh liver cells are maintained in a medium at 
If) a temperature of 1 5 to 30 ° C for 1 to 6 days and then cultured. According to the above method, liver cells can be cultured over a long 
00 time without losing the enzymatic activity or the enzyme-inducing activity thereof. This method is particularly useful in transporting 
^ extirpated liver cells over a long period of time, since the liver cells can be maintained at around room temperature for 1 to 6 days 

therein. 
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mvmvtcy. &mm> m^mmmmm-r^^m^cx^r^ ^<dt^\z\^ 
*f\zGmiT2> z. ttfi&mziz-Dx^tco 

& < jy®P^*TS^&£M#r<r£ - 1 \z& . 

Jtzx*mwm\$. mmifrnm<DMMrmm&mz^xm*Wimi,fr£z.?>, 
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<Dmmf£&^Bmffimmmz&%mmfc&i£nz>&. ±<mmz%i 5-3 ov 
-r^to-fe, ^ekju if]Praj^^^4"i 5-3 o*c©jajetci~6 bm« 

04 25t4 8l^m«#bT«aibfc«©lJ-;i/©JFFaiJ|&© CYP3A4 m#tB 
^jSTEn?** (RIF«U7T>tf^>*fll, UT«*#S) 0 
05H 2 5*C4 8B#P B ^#bTig*bfcmot hJFFM©l^£j&tg£p*T 

EI6«> 25t9 6^W«#LT«ibfct©t: hffF«©^^tg^T 

mx&z>o 

08ft 2 5t9 6I^IW^bTJ&«bfc«Ot hJ^J»©7;V^5>^J6KIB 
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i9H 2 5*0 9 6R#ra#£FLT#5iU&&©k hSfttCffl -7>^bU 

I10H 2 5*048, 9 6X141 4 4^##tT^tfct©k hlfFli 
<D CYP3A4 »*f6*w*rH*T?** (RIF fc*U 7 7 UT te*^©) 0 

*58wt*viT«, ifPffF mm^mm^-v 1 5-3 otti~6BTOt§ 
mmm^zsmmmm^mmyr^o 3 o'c&jBs.siaa^ mtffks 

#©«^«kD ff*Uifiy#iIttl8-2 7tT?»D, 

<te2 0~2 5TO§. 

?>y*~ H (Lanford)J8tfl> U 7 AXE (WME) Jgitii, Isom mm. 
Leibovitz L15 ^flfi, #U X^l/>^U n-;V^iD Leibovitz L15 JfrtflU RtfH 

mm^mmmomm^cDmmcDmm^ o. 5xio 6 ~ioxio 6 ceii/ 

mL, 1X10 6 ~ 10X1 0 6 cell/mLi&*8Ff;LV>. 

15-3 0t}«t»mi~6BFI. #K2~6 BIHJjWSUV*. 

i5~3 Hiw«»bfca, iFFanatt^sw^T^-rn^ckVi. 
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st), got, g p t, s^i. 7;v^5>^tt**«*wr6ti*. £fc 

i#«»fittfcl/TH CYP «*.« CYP1AK CYP1A2, CYP2A6, 

CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2E6, CYP3A4 mmtf 6>n^o 

1 ffftHBJfe. #^thM)^©A¥«®ill?^ { 5^ ffF»IIfi©«llH*Bffc«-att»» 

(i) ffimia©«i««« 

fc h ffF^J^^^^O©^^ (Drug Metab. Dispos. 18:595-606(1990), Mol. 
Pharmacol. 41:1047-1055(1992) , J. Pharmacol. Exp. Ther. 269:384- 

392(1994))^^, mm¥mi£tiit*><D*mmvit. mmm^mmo^mth^ 
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n^-y>l (5/ig/cm z ) T^ILfcHa^*7 77n (2 5cm 2 ) 4p(D Isom 
igmz, n>^;i/x>h (12. 4xio 4 i/ctf) izte&^izmmhrco 
m$ Proc. Nath. Acad. Sci. USA; 81 : 6378-6382 (1984) fB^CDck 5 IZ Ham F12 

^^f>J7AXE0l^i (1 : 1) £ffiVifc 0 mmmmw:mw(D4mm^m 

igi&Sr^glb*:^ J8fMig«^£©^i8K, 5%C0 2 , 3 7t^#Tt3 

-FigJS (TLnfj £PirrK 5 %tf U X^1/>^U n-;«ip Leibovitz L15 
(->^V%h) ^ (l"L15 + 5%PEGj tHTf)* Xtelsomigife (3 713) T#tfcU 

n^s^p^«©fc^(c3 r'CTLnf i^fiL mm<D§L&-Rtfmm\z%.& 
vrz.mm<Dm* <D^mm. r^t>. mm&j&m mm/ftytye^mfttifiz^ 

Lnf fSrt^bfci) £Jtt£bT?*bfco Z Z\Z, SfWmW^MJjmm 

ffl'jT^±Ta^^h^n-A P450 mm<DMmiztt-t&mffi.(DEim cj^t> 

tf^>^i;^ CYP3A4(DM^) ^f>tbfe. 
(2) 
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«1 



0 f> mer / ml 

\S • KJ lugs iU.Lt 


B S A 


JL fJL 111 




1 n // op /mT 




O U lie/ ulL 


^^Ji^iH^f 1 (EGF) 


^ g/ niL 


y jv y-i < — 1 


o jit g/ niL 


I] 7 1/ 


0 1 uM 




2ng/mL 




2 Ong/mL 




5 /zg/mL 




1 




1 0 Ong/mL 




1 0 OU/mL 




10 0 Mg/mL 




2 5 #g/mL 


7 T >*rV> 
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L15+ 5 %PEG 



istf-V^M Leibovitz L15 

5%^'JXf|/>^'j3-Jl/ 

Leibovitz L15 (mg/L) 

CaCl t 140 

KC1 400 

KH 2 P0 4 60 

MgCl 2 94 

MgS0 4 8000 

NaCl 190 
Na 2 HP0 4 

D(+)#^l — 7. 900 

7i;-;n/yF 10 

tT;Hf>«Na 550 

l-T?-> 225 

L-T;i/^-> 500 

L-7X/l7=f> 250 

L-^X^-f> 1 20 

L-!f)V?S.> 300 

^US/> 200 

L-t7;5 i ^> 250 

HyD-f-» 250 

L-nK^>> 125 

L-U5>> 75 

L-*tt—> 75 

L-7a:^:;P7^-> 125 

L--feU> 200 

l-XU*—> 300 

L-h'jyh7T> 20 

L-5=-n^> 300 

L-/1U> 100 

D-/t> h-r->^Ca 1 

3 IJ >^ D 'J H 1 

mm i 

<y->h-;u 2 

t^75>75H 1 

tfUH^>->HCl 1 

U^7^t*>-5-^7,7^-h2H 2 0 0.1 

f7S >€/^7i-h 1 
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Isomi&ite 

2. 4mM S > 

2/ig/mL ^f>X'J> 
SOMg/mL h7>77x'J> 

3. 6yM VS\s>W. 

6 6. 8 mm x^y— ;i/T^> 
0. 4mM tf;Hf>^Na 
2 5 0 mM Txn;nf>M 

1 0 OU/mL ^n->U > 
100Aig/mL 

2 5/*g/mL 7 7U*rV> 

(3) ^-fir-b^PM 

e»t: % »3->^ (tfx;wx «#;M±) TffiiJSb^o 

(4) ^m^mm<Dmmvmm^<DisLm^yn^(D%m^ 

mm^m&m (5-2 omlw ^©T^^ai-T^huy 

^TtTo^o mmv>7)i>&2m<D7 7x^frz>$mv. m&v, 1 1 0 0 ox 

( 5 ) ^atJMB&'t'CD CYP 4>^»te 

Hepatology 22 : 1143-1153(1995) Kfi^ #H£W U ^ D-^l/X^/ ^ O 

fg^tbfc CYP2C9, CYP2C19 Xte CYP3A4 (^x>7Xhffl £^tra^DV-A 

^-r-fe-h«xba-fe;va-xm^^T?>tu^ SDSl 0%^'J7^ U;!/T== 
F-ir;P«^»J^#bfe 0 7*&y bS7'7v'tAtt < f ECL (X>A>X^r SJUS 
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SfflHTSWbfc. CYP C«!lrtS7h^7*h'>3y^ LE ^P^ 
7AT^PyhOX^t->^t, NIH-f^— 6/ppc :/O^A§fflV> 

B. ^ 

(1) s^ritteK^rr-sfi^a***©** 

tJ-;WFF«IJfi*, Lnf X«L-15+5%PEG^%4'^2BF B ^ OmBS^Tf 
3 7*CLnf l*«n?#*bfc« (1 2 0m, 3 0t, 

Lnf Igi^, 3 7 t CT##^*bfen>hD-;i/P^Jt^T, Ot:^#t«« 
Lfc»T?fck Lnf Rtf L-15+ 5 %PEG *fl&Vii*n©i&flJ&ffl V^fc»-&'b»*'&^ 

it^ Lnf igtffi4»*T?t> L-15+ 5 %PEG J&Hfe'fT&m^'&JjfctEteiSK Iftj^^tlTV^fc. 
L-15+ 5 96PEG««lfcJt^T Lnf WiDint^'fc. 

(2) a l-T>^bU^»^tBR^CYP3A4«»ffi 

Lnf X«L-15+ 5%PEGJSM>^2 5*C*T?2BH (4 8H#IH) X 
fe4Um Lnf 3 7 < CTig«bfem© a 1 ~T 

>^ b U :/^>&j£t6&EI 2 Rtf 0 3 ^^"To El 2 RtfB 3 **J^ £> 3 7 <C 

0 2 RtfB 3 6 91 & "5 2 B X« 4 0 M 2 5 «CTf 

fcju a 1 - 7 >5F- h D ^ v>^t^i« < ii^tlT^fc. 

*fc^;Hff«BJI&S, Lnf X«L-15+5%PEG ifcifi'f 2 5 •C"C 2 B M (4 8B# 
IW), Lnf iSm4>3 7 < CTf*L&^ CYP3A4 BSSSfl&&EI4 fc^f. 
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7TCT»fiF-*atbfc«^ (I- 8ft) fcJfc^T, 10~14B#**fc 
CYP3A4 M^tB (2. 3ft, 2. 4ft) £WLTV>fc. 

(3) mm&i&m\zM?m& (thirw 

thffiM, Lnf X«Isom«f«l*2 5 t CT2, BM»#bfc«Lnf 
□ -;WCjfc^ Lnf l&tfl&tf Isom 2 5tt2, 4XB6HIWft#ft«« 

(4) r;v^5>^tiR^Q! i-r>^hu^»^^ (bhffFtt) 

t hFHM£ Lnf Xtt Isom 2 5 t CT4 0r^#bfem Lnf W3 

rot 9 ^-en^ti^fo 

0 8 RtXH 9 £ 9!^ ^ £37 •JS*Ufc3>hn 

-Mz&L 4HM2 5*CT?-»#tfe*S«bfc«^W:, !ft^T;V^5 >-&^«Rt^ 

(5) CYP3A4«§S#E (fcHffJSIJfe) 

thffRWIft*, Lnf XteL-15 + 5 25^2, 4X»6 0^# 

bfe^, Lnf IBM* 3 7 *CT?igtt Ufclfe© CYP3A4 H 1 0 K^t. 

Ell 0*>&W&J&>fc«fc3fc, *«J*^3 7 < c-e^-^«Ufe3>ho-;i/{- 
Jt^, Lnf XttL-15+5XPEG**+2 5*CT?2, 4Xtt6B««#ft««tfc 
3ftV>CYP3A4«ftiM6£*rUT^fc. 
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